Enhanced Anti-Leukemic Effects through Induction of Immunomodulating Microenvironment by Blocking CXCR4 and PD-L1 in an AML Mouse Model.
Previously, we found that dual therapy by the CXCR4 inhibitor Plerixafor and cytosine arabinoside (Ara-C) effectively eradicated leukemia cells and concurrently activated immune cells in acute myeloid leukemia (AML). To reveal the significance of programmed death-ligand1 (PD-L1) in AML and as a strategic approach, we investigated the anti-leukemic effect of a triple combinational therapy by utilizing Plerixafor and anti-PD-L1 in combination with chemotherapy in an AML mouse model. We examined leukemic myeloid blast cells in multiple organs after the successive treatment with Ara-C, Plerixafor, and anti-PD-L1. The results showed that noticeable benefits of triple combinational therapy for eradication of myeloid blast cells in vivo with prolonged survival rates. The frequencies of regulatory T cells (Tregs), monocytic-myeloid-derived suppressor cells (M-MDSCs), and granulocytic-myeloid-derived suppressor cells (G-MDSCs), in the peripheral blood of leukemic mice were consistently decreased, even when mice were sacrificed alive at D + 26 after completion of the triple combinational therapy, compared to the other subgroups. These findings imply that the modulation by the triple combinational therapy may lead to more efficient leukemic myeloid blast cell ablation through the suppression of Tregs or M-MDSCs and G-MDSCs in AML. Although Plerixafor and PD-L1 antagonist do not have a direct anti-leukemic role, our results provide some clues and guidelines to develop clinically therapeutic strategies for chemotherapy-resistant patients by the modulation of leukemic microenvironments.